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3.5.2 Preparing titanium dioxide fil 



m 



2)Sol-Gel method 

Sol-gel method for preparing t itanium dioxjd e is used not only for photocat alyst 

but also for c oating of optical g lass. See references for details. " 

Figure 3.72 shows a process for preparing titanium_diox^ film and powder. 

Mixture of distilled water and nitric acid is added to 1.3-butanediol solutiol^^hile 

the solution is being stirred. It is stirred until it becomes homogeneous solution 

A particular amount of TTIP is dripped into the solution while the solution is being 

stirred. The solution is stirred for 15 hours at room temperature. 

This solution is homogeneous, transparent, viscous, and acidic (pH=4-5). 

Viscousity decreases with the concentration of TTIR Solutions in which the 

concentration of TTIP are 10, 20, and 30wt% are used for making films. 

A solution was coated by spin-coating on qu arts subs trate heated with infrared 

lamp. The films coated are heated at various tempe ratues. 

Thickness of films is controlled by TTIP concentration and rotation rate. 

As TTIP concentration increases, or as rotation rate decreases, the film becoms 

thicker. 
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Figure 3.73 shows X-ray diffraction patterns which show structures of films of 
different thickness and heat tem perature. 

The film of 130nm thic^^^ITT^^^peak based on<<;;rt^ when they are heat- 
treated at_5O0^C_andl000t:. y " — 
In contrast,the film of 210nm thickness starts phase transition to rutile at 800»C 
and becomes rutile single phase at 1000°C. 

Phase transitionofpur e titanium diox jde^from anatase to rutile is observed over 
500'-600°C. The more impurity titanium dioxide has, the higher temperature is 
needed for phase transition. 

The rise of phase transition temperature is thought to be an effect of the 
substrate. 
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3. 5. 2 -mitf-^ y^(Dmm 
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1, 3 — Dutandiol 

— HzO 



HNO3 



T i (O - i - CallO A 



Stirring 

( 1 5 h) 



S o 1 



Drying 
( 1 1 0 'C. 5 d a y ) 



Spin coating 

( 3 m i n ) 
under irradiation 
of far-infrared lamp 



Drying 
( 1 1 0 *C. 1 5 m i n ) 



Calcining 
(400 — 800 4h) 

P o w d e r 



Calcining 
(4 0 O'C- 1 0 0 0 *C, 4 h) 

I 

Film 
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m.co^^^m^mt^it^mMi'Wmk (sem) t-h^l^cis^. m\tm\t^^yw 
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(a) M/¥130nm (b) HJpZIOnm 
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